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TITLE: Latest advances and research in stroke: focus on 

diagnostic and therapeutic targets 
AUTHOR(S): Montaner, Joan 

CORPORATE SOURCE: Neurovascvular Research Laboratory, Neurovascular 
Unit, Vail d'Hebron University Hospital, Barcelona, 
Spain 

SOURCE: Drug News & Perspectives (2006), 19(3), 173-183 

CODEN: DNPEED; ISSN: 0214-0934 
PUBLISHER: Prous Science 

DOCUMENT TYPE: Journal; General Review 
LANGUAGE: English 

AB A review. The 31st International Stroke Conference, held Feb. 16-18, 
2006, in Kissimmee, Florida, U.S.A., highlighted more than 550 
presentations emphasizing basic and translational sciences and explored 
how these sciences evolve to unlock our understanding of stroke 
pathophysiol. with the aim of developing more effective prevention 
diagnosis and treatment tools. This year's conference reached record 
attendance, with more than 4,000 participants. In this report we will 
focus on new diagnostic and therapeutic stroke targets addressed in the 
meeting, together with the trends in neurovascular research presented at 
the oral and poster sessions of this two-and-a-half day congress. 
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TITLE: Elevation of hippocampal MMP-3 expression and activity 

during trauma- induced synaptogenesis 
AUTHOR(S): Kim, H. J.; Fillmore, H. L.; Reeves, T. M.; Phillips, 

L. L. 

CORPORATE SOURCE: Department of Anatomy and Neurobiology, Virginia 
Commonwealth University Medical Center, Richmond, VA, 
23298, USA 

SOURCE: Experimental Neurology (2005), 192(1), 60-72 

CODEN: EXNEAC; ISSN: 0014-4886 
PUBLISHER: Elsevier 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The matrix metalloproteinase (MMP) enzyme family contributes to the 
regulation of a variety of brain extracellular matrix mols. In order to 
assess their role in synaptic plasticity following traumatic brain injury 
(TBI), we compared expression of stromelysin- 1 (MMP-3) protein and mRNA in 
two rodent models of TBI exhibiting different levels of recovery: adaptive 
synaptic plasticity following central fluid percussion injury and 
maladaptive synaptic plasticity generated by combined TBI and bilateral 
entorhinal cortical lesion (TBI + BEC). We sampled the hippocampus at 7 
days postinjury, targeting a selectively vulnerable brain region and a 
survival interval exhibiting rapid synaptogenesis. We report elevated 
expression of hippocampal MMP-3 mRNA and protein after TBI. MMP-3 
immunohistochem. staining showed increased protein levels relative to 
sham-injured controls, primarily localized to cell bodies within the 
deafferented dendritic laminae. Injury-related differences in MMP-3 
protein were also obsd. TBI alone elevated MMP-3 immunobinding over the 
stratum lacunosum moleculare (SLM), inner mol. layer and hilus, while TBI 
+ BEC generated more robust increases in MMP-3 reactivity within the 
deafferented SLM and dentate mol. layer (DML). Double labeling with GFAP 
confirmed the presence of MMP-3 within reactive astrocytes induced by each 
injury model. Semi-quant. RT-PCR revealed that MMP-3 mRNA also increased 
after each injury, however, the combined insult induced a much greater 
elevation than fluid percussion alone: 1.9-fold vs. 79%, resp. In the TBI 
+ BEC model, MMP-3 up-regulation was spatio-temporally correlated with 
increased enzyme activity, an effect which was attenuated with the 
neuroprotective compd. MK-801. These results show that distinct pathol. 
conditions elicited by TBI can differentially affect MMP-3 expression 
during reactive synaptic plasticity. Notably, these effects are both 
transcriptional and translational and are correlated with functionally 
active enzyme. 
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AB The invention relates to new compds. and compns. for the imaging 



diagnostic of pathologies, namely for cardiovascular diseases, more 
precisely atherosclerosis disease. These compds. are contrast agents 
useful in the field of magnetic resonance imaging MRI and nuclear 
medicine. The compds. comprise a peptidic MMP inhibitor such as 
p-aminobenzoyl-Gly-Pro-D-Leu-D-Ala-NHOH, conjugated via a linker to a 
complex, such as Gd3+-DOTA. Other compns. are based on nitric acid 
ferrofluid (Fe203) particles coated with gem-bisphosphonates or the 
peptidic MMP inhibitor. 
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AUTHOR(S): Reeves, Thomas M.; Prins, Mayumi L.; Zhu, JiePei; 

Povlishock, John T.; Phillips, Linda L. 
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LANGUAGE: English 

AB Mols. comprising the extracellular matrix (ECM), and the family of matrix 
metalloproteinases (MMPs) that regulate them, perform essential functions 
during neuroplasticity in both developing and adult nervous systems, 
including substrate guidance during neuritogenesis and the establishment 
of boundaries for axonal terminal fields. MMP proteolysis of ECM mols. 
may perform a permissive or inductive role in fiber remodeling and 
synaptogenesis initiated by deafferentation. This study examd. functional 
and structural effects of MMP inhibition during the early phases of 
deafferentation-induced sprouting, characterizing components of the 
degeneration/proliferation cycle that may be dependent on MMP activity. 
Adult rats received unilateral lesions of the entorhinal cortex to induce 
collateral sprouting of the crossed temporodentate fiber pathway. This 
was followed by intraventricular infusion of the MMP inhibitor FN-439 (2.9 
mg/kg) or saline vehicle. After 7 d postlesion, rats underwent in vivo 
electrophysiol. recording or histol. processing for electron microscopic 



anal. Lesioned rats receiving vehicle exhibited normal sprouting and 
synaptogenesis, with the emergence of the capacity for long-term 
potentiation (LTP) within the sprouting pathway, and the successful 
clearance of degenerating terminals with subsequent synaptic 
proliferation. In contrast, lesioned rats receiving the MMP inhibitor 
failed to develop the capacity for LTP and showed persistent cellular 
debris. Current source d. anal, also revealed an FN-439-induced 
disruption of the current sink, normally localized to the middle region of 
the granule cell dendrites, corresponding to the terminal field of the 
crossed temporodentate fibers. These results establish a role for 
MMP-dependent processes in the deafferentation/sprouting cycle. 
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Cantley, Lewis C; Sang, Qing-Xiang Amy 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Human endometase/matrilysin-2/matrix metalloproteinase-26 (MMP-26) is a 
novel epithelial and cancer- specific metalloproteinase. Peptide libraries 
were used to profile the substrate specificity of MMP-26 from the P4-P4' 
sites. The optimal cleavage motifs for MMP-26 were 
Lys-Pro-Ile/Leu-Ser(Pl)-Leu/Met(Pr)-ne/Thr-Ser/Ala-Ser. The strongest 
preference was obsd. at the PI' and P2 sites where hydrophobic residues 
were favored. Proline was preferred at P3, and Serine was preferred at 
PI. The overall specificity was similar to that of other MMPs with the 
exception that more flexibility was obsd. at PI, P2', and P3'. 
Accordingly, synthetic inhibitors of gelatinases and collagenases 
inhibited MMP-26 with similar efficacy. A pair of stereoisomers had only 



a 40-fold difference in Kiapp values against MMP-26 compared with a 
250-fold difference against neutrophil collagenase, indicating that MMP-26 
is less stereoselective for its inhibitors. MMP-26 autodigested itself 
during the folding process. Two of the major autolytic sites were 
Leu49-Thr50 and Ala75-Leu76, which still left the cysteine switch sequence 
(PHC82GVPD) intact. This suggests that Cys82 may not play a role in the 
latency of the zymogen. Interestingly, inhibitor titrn. studies revealed 
that only .apprx.5% of the total MMP-26 mols. was catalytically active, 
indicating that the thiol groups of Cys82 in the active mols. may be 
dissocd. or removed from the active site zinc ions. MMP-26 cleaved 
Phe352-Leu353 and Pro357-Met358 in the reactive loop of 
.alpha. 1 -proteinase inhibitor and Hisl40-Vall41 in insulin-like growth 
factor-binding protein- 1, probably rendering these substrates inactive. 
Among the fluorescent peptide substrates analyzed, 

Mca-Pro-Leu-Ala-Nva-Dpa-Ala-Arg-NH2 displayed the highest specificity 
const. (30,000/M second) with MMP-26. This report proposes a working 
model for the future studies of pro-MMP-26 activation, the design of 
inhibitors, and the identification of optimal physiol. and pathol. 
substrates of MMP-26 in vivo. 
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TITLE: ADAMTS 1 cleaves aggrecan at multiple sites and is 

differentially inhibited by metalloproteinase 
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AUTHOR(S): Rodriguez-Manzaneque, Juan Carlos; Westling, Jennifer; 

Thai, Shelley N.-M.; Luque, Alfonso; Knauper, Vera; 
Murphy, Gillian; Sandy, John D.; Iruela-Arispe, M. 
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SOURCE: Biochemical and Biophysical Research Communications 
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PUBLISHER: Elsevier Science 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB ADAMTS 1 is a secreted protein that belongs to the recently described 



ADAMTS (a disintegrin and metalloprotease with thrombospondin repeats) 
family of proteases. Evaluation of ADAMTS 1 catalytic activity on a panel 
of extracellular matrix proteins showed a restrictive substrate 
specificity which includes some proteoglycans. Our results demonstrated 
that human ADAMTS 1 cleaves aggrecan at a previously shown site by its 
mouse homolog, but we have also identified addnl. cleavage sites that 
ultimately confirm the classification of this protease as an 
"aggrecanase". Specificity of ADAMTS 1 activity was further verified when 
a point mutation in the zinc-binding domain abolished its catalytic 
effects, and latency conferred by the prodomain was also demonstrated 
using a furin cleavage site mutant. Suppression of ADAMTS 1 activity was 
accomplished with a specific monoclonal antibody and some metalloprotease 
inhibitors, including tissue inhibitor of metalloproteinases 2 and 3. 
Finally, we developed an activity assay using an artificial peptide 
substrate based on the interglobular domain cleavage site (E373-A) of rat 
aggrecan. 
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inhibitor screening 

AUTHOR(S): Cheng, Dong-Hang; Shen, Qiang; Qian, Jing; Qian, Zhen; 

Ye, Qi-Zhuang 

CORPORATE SOURCE: National Center for Drug Screening, Institute of 
Materia Medica, Shanghai Institutes for Biological 
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SOURCE: Acta Pharmacologica Sinica (2002), 23(2), 143-151 

CODEN: APSCG5; ISSN: 1671-4083 

PUBLISHER: Science Press 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Aim: To obtain a catalytically active human macrophage elastase catalytic 
domain (hMECD) and to establish an efficient high-throughput method for 
screening macrophage elastase inhibitors. Methods: Catalytic domain of 
human macrophage elastase was expressed in E coli and characterized to 
establish a high-throughput screening assay using a colorimetric method. 
A set of 8560 pure compds. and mixts. were screened. Results: We have 



constructed an efficient E coli system for this human protein expression, 
and the recombinant hMECD protein was purified to homogeneity using 
anion-exchange chromatog. after in vitro refolding from inclusion bodies. 
The yield of active hMECD protein was 23 mg from one liter of E coli 
culture after purifn. Calcium and zinc ions were required both in 
refolding and enzymic activity, but high concn. of zinc inhibited the 
refolding and activity. The hMECD cleaved several synthetic substrates 
including a chromogenic thiopeptolide and fluorogenic peptides with 
optimal activity around pH 8.0. Screening of 8560 compds. and mixts. led 
to identify 27 pure compds. and 14 natural products with inhibitory 
activity higher than 80% at 20 mg/L. Conclusion: An efficient expression 
and purifn. method for hMECD protein has been established, and the assay 
is effective, reliable, and fast in identifying the recombinant protein 
inhibitors. 
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AUTHOR(S): Lee, Yong Chul; Song, Chang Ho; Lee, Heung Bum; Oh, 
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108(6), 1021-1026 

CODEN: JACIBY; ISSN: 0091-6749 
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DOCUMENT TYPE: Journal 
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AB Toluene diisocyanate (TDI) is a leading cause of occupational asthma. 
This study evaluated whether matrix metalloproteinase (MMP)-9 participates 
in the airway inflammation in TDI-induced asthma and whether MMP 
inhibitors might be effective therapeutic agents. A murine model of 
TDI-induced asthma was developed to examine the involvement of MMPs; this 
involved performing 2 sensitizations with 3% TDI and 1 challenge with 1% 
TDI, given by ultrasonic nebulization. The murine TDI-induced asthma 
showed: (1) increased inflammatory cells, including neutrophils, 
lymphocytes, and eosinophils; (2) histol. changes, including infiltration 



of inflammatory cells around bronchioles, thickened airway epithelium, and 
accumulation of mucus and debris in the bronchioles; (3) increased MMP-9 
activity in inflammatory cells in the airway lumen; (4) airway 
hyperresponsiveness. Administration of the MMP inhibitor 
4-Abz-Gly-Pro-D-Leu-D-Ala-NHOH markedly reduced all these pathophysiol. 
changes. TDI-induced occupational asthma is assocd. with the induction of 
MMP-9 in inflammatory cells, and inhibition of MMP-9 may be a good 
therapeutic strategy. 
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AB Skin basement membrane formation promoters and artificial skin formation 
promoters contain matrix metalloprotease inhibitors and optionally matrix 
protein prodn. promoters. Artificial skin is manufd. by adding matrix 
metalloprotease inhibitors and optionally matrix protein prodn. promoters 
to a medium for artificial skin manuf. A skin model having stratified 
epidermis, obtained by culturing human foreskin-derived epidermal 
keratinocyte on contracted collagen gel, was further cultured in a medium 
contg. CGS 27023A for 2 wk to form basement membrane structure. Plant 
exts., e.g those of Thymus serpyllum, Potentilla tormentilla, Thea 
sinensis, etc., had a similar effect. Cosmetic formulations contg. the 
basement membrane formation promoters were also given. 
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AB Mammalian hair growth is reduced by inhibiting the activity of a matrix 

metalloproteinase in the skin. 
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AB An absorbent article, at least a portion of which has a protease inhibitor 
incorporated therein to decrease the activity of fecal proteases that may 
otherwise initiate or contribute to inflammation of the skin of a wearer 
of the article resulting in diaper rash or diaper dermatitis is provided. 
Preferably the article further comprises a delivery system for releasably 
contg. and delivering the protease inhibitor to at least a portion of the 
skin of the wearer. More preferably, the delivery system comprises a skin 
care compn. and at least a portion of the compn., including the protease 
inhibitor, is automatically transferred from the article to the wearer's 
skin without manual intervention during normal usage of the article to 
form a defense against fecal proteases at the skin-feces interface. Most 
preferably, repeated application of similarly treated articles to the 
wearer's skin provides an available source from which the protease 
inhibitor continuously transfers onto the skin over time and accumulates 
to provide a proactive defense against fecal proteases for the redn. or 
prevention of diaper dermatitis due to proteolytic enzymes. An absorbent 
article having a topsheet comprising a skin are compn. and a protease 
inhibitor was prepd. The skin compn. comprised petrolatum 58, stearyl 
ale. 41, aloe ext. 1, and hexamidine diisethionate 1 parts. 
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AB Matrix metalloproteinases (MMPs) play an important role in tumor cell 
invasion and metastasis. These processes require the dissoln. of the 
basement membrane and invasion of the stromal matrix (ECM) and are 
mediated by MMPs. Consequently, MMP inhibitors may be attractive as new 
anticancer agents. To examine the potential contribution of collagenase-1 
(MMP-1) in invasion of stromal matrix, the highly invasive and metastatic 
breast cancer cell line MDA-MB-231 was used as a model system. These 
cells expressed procollagenase- 1 constitutively and this expression could 
be repressed by all-trans retinoic acid. Invasion of these cells into a 
collagen type I matrix was assessed by SEM, and was quantitated with a 
computer program and confocal laser scanning microscopy (CLSM). 
MDA-MB-231 cells freely invaded the collagen type 1 matrix, suggesting 
that these cells possess a mechanism for activating the latent 
collagenase-1. In contrast, down-regulation of collagenase-1 expression 
by all-trans retinoic acid caused these cells to become less invasive. To 
confirm a role for collagenase- 1 in mediating collagen type I invasion, 
assays were carried out in the presence of FN-439, an inhibitor of 
collagenase-1 enzyme activity. In the presence of the proteinase 
inhibitor, invasion of type I collagen by MDA-MB-231 cells was also 
reduced. Thus, collagenase- 1 produced by the breast tumor cells may 
enhance stromal matrix degrdn. by enabling the tumor cells to modulate 
their own invasive behavior, and decreasing collagenase-1 levels may be 
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AB The inhibitory activity of a new peptidyl collagenase inhibitor, FN-439 or 
tetrapeptidyl hydroxamic acid (H2N-C6H4-CO-Gly-L-Pro-D-Leu-D-Ala-NHOH), 
was detd. against vertebrate collagenases derived from human fibroblast, 
human polymorphonuclear leukocyte (PMN) and tadpole skin. In addn., the 
effect of FN-439 in inhibiting corneal ulceration was also investigated 
with alkali-burned rabbit corneas. FN-439 can block the active site of 
collagenase, and hydroxamic acid can chelate Zn2+ which is essential for 
collagenase activity. Furthermore, this compd. contains D-amino acids to 
resist nonspecific host-derived degradative enzymes. In our expts., 
corneal ulceration occurred in 5 of the 9 control eyes, but in none of the 
9 eyes treated with FN-439 (P<0.01). The only cellular elements obsd. at 
the ulcerated area were PMNs and monocytes. FN-439 appeared to act 
against PMN collagenase. FN-439 may be useful for treating noninfectious 
corneal ulcers because of its potent activity (IC50=1 .mu.M) and chem. and 
biol. stabilities. 
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OTHER SOURCE(S): MARPAT 122:96484 
AB Peptidylhydroxamic acid derivs. such as 

benzoylglycylprolyl-D-leucyl-D-alanylhydoxamic acid are effective in 
treating the infection-related ulcer in eyeballs and their peripheral 
tissues as detd. in exptl. rabbits. Formulations (e.g. eye lotions) are 
given. 
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AB Synthetic inhibitors of interstitial collagenase, tri- and tetrapeptidyl 
hydroxamic acids, have been developed and tested for their inhibitory 
activities against human matrix metalloproteinases. A water sol. 
inhibitor, p-NH2-Bz-Gly-Pro-D-Leu-D-Ala-NHOH (FN-439) inhibited 
interstitial and granulocyte collagenases, granulocyte gelatinase and skin 
fibroblast stromelysin with IC50 of 1 .times. 10-6 M, 3.0 .times. 10-5 M 



and 1.5 .times. 10-4 M, resp., but not thermolysin and serine proteinases. 
FN-439 was found to retain its inhibitory activity against matrix 
metalloproteinases even after prolonged incubation with pronase or human 
granulocyte elastase, indicating a favorite candidate of the inhibitor to 
modulate metalloproteinase activities in vivo. 
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